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[57] ABSTRACT 

An L-shaped surgical device serves for the connection 
of a fractured neck to the shaft of a femur by means of 
a pre-drilled connector plate, without the requirement 
of making a large incision in the overlying skin and 
tissue. The connector plate has a sharp lower edge by 
wliich it penetrates through a small incision in the tro- 
chanter region into close contact with the shaft. During 
the operation the upper end of the plate is temporarily 
attached to the horizontal arm of the device, while its 
vertical arm extends parallel to the plate and is provided 
with holes in continuation of the holes in the plate. 
Guide tubes are provided which extend through the 
holes in the arm to the holes in the plate after having 
been pushed through the soft tissue. The tubes serve as 
guides for pre-drilling of the bone parts on the correct 
position as viewed by X-ray equipment, and subse- 
quently for the insertion of long screws and fixation of 
the broken parts by tightening of the screws. The guide 
tubes are subsequently withdrawn and the device is 
detached from the connector plate which remains inside 
the tissue connected to the bone by the screws. 

9 Qaims, 8 Drawing Figures 
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expressions "top" or "upper portion" of any part will 
SURGICAL DEVICE FOR CONNECnON OF refer to the direction of the femur top/and the "bottom" 
FRACTURED BONES or "lower portion" will refer to the direction towards 

the knee joint. The expression "inside" or "inner por- 

The invention relates to the setting of fractured 5 tion" will refer to parts close to the bone outside or 
bones, more especially to the setting and connecting of pointing towards it, while the expressions "outside" or 
a fractured neck in the trochanteric region and the "outer portion" will refer to those parts which are out- 
femur, without the necessity to expose the bone through side the human body operated on, or pointing away 
a long and wide incision in the overlying tissue and skin. ^om the bone. 

It is known to connect a fractured neck of a femur by 10 The surgical device is adapted to be connected to a 
placing a pre-drilled fixator plate on to the femur shaft, pre-drilled fixator plate of rectangular cross section, 
to drill holes through the shaft into the end of the spher- which has a substantially straight main portion and a 
ical head of the femur, and to drive one or two screws short, upper portion outwardly bent so as to conform to 
through the plate into the firm bone, thus compressing the contour of the bone. The lower end of the fixator 
the fractured edges of the separated parts for quick 15 plate has a sharp rounded chisel edge permitting its 
healing in their correct alignment. The plate is fixed in penetration through the tissue covering the bone shaft, 
rigid position on the shaft by two or more screws pass- The auxiliary device itself comprises a rigid angle- 
ing tlurough the fixator plate and through the bone ma- shaped tool adapted to be attached to the upper end of 
terial. Since the plate is comparatively long (about 130 the above fixator plate by screw means which can be 
mm.)r with a view to hold die fractured parts in rigid 20 released after a completed operation. The tool com- 
alignment, a large incision has to be made in the tissue prises a first arm serving as a handle or grip which is 
and skin overlying the femur, usually requiring general substantially parallel to the fixator plate— in its con- 
epidural 6r opinal anesthesis of the patient. As a conse- nected state — , and a second connector arm at the tool 
quence of this large incision much loss of blood and a top which is substantially perpendicular to the first arm 
long healing period are experienced, and it is, therefore, 25 and is provided with screw means for rigidly attaching 
jdesifed to carry out this kind of operation by minimiz- to its inner end the top end of the fixator plate, 
tng the area and yolume to be opened, and to endeavour Both the tool grip and the fixator plate are provided 
to insert the screws through small cuts in the skin, with- with a number of co-axially aligned bores, which are of 
out total exposition of the bone area. This would permit larger diameter in the grip and of smaller diameter in 
perfonhirig the operation by application of local anesth- 30 the plate. They comprise two obliquely directed, paral- 
ization to the affected area only, an important point lei bores forming an angle of about 140* with the plane 
with patients suffering from a heart disease or being of the fixator plate which penetrate through the fixator 
otherudse unable to undergo full anesthesizing. plate close to its bent upper portion and through the 

The inain difficulty encountered with such percutan- grip close to its bottom end. They further comprise two 
eous opieration is the correct positioning of the fixator 35 or more parallel bores, similarly passing through the 
plate and the insertion of the screws to the correct grip and through the plate in co-axial alignment which 
depth and at the required angle. At present operj^tions are substantially perpendicular to the plane of the plate, 
of this kind are performed by viewing the bone and the both the oblique and the perpendicular bores lying on 
metal inserts on a television screen, whereby the light the centre lines of both the grip and the plate, 
source and the sensor can be moved around the 40 The device also comprises, in addition to the gripping 
wounded limb in order to view it froni all angles; how- tool, tubular guide assemblies serving to guide drills and 
ever, this aid does not absolve the surgiEbn from expos- screws into the bone. Each assembly comprises an outer 
ing the entire upper portion of the femur by cutting the guide in the form of a tube having an outer diameter 
skin and the soft tissue, in order to position the fixator , corresponding to the bore diameter in the grip and an 
plate. 45 inner diameter corresponding to the diameter of the 

It is, therefore, the main object to provide an auxil- screw head, permitting its passage there through; each 
iary device which will enable the surgeon to position assembly further comprises an inner guide in the form of 
the fixator plate in the correct position on thb femiir a tube of an outer diameter corresponding to the inner 
shaft, through a relatively small incision in the skin, to diameter of the outer guide, which is reduced at the 
drill the bone for the reception of the connectinjg 50 inner end, to the diameter of the bore in the fixator 
screws, and to enable insertion and tightening of the plate, and of an inner diameter corresponding to the 
screws for compression and fixation of the fractured diameter of a thin drill rod or guide wire, the latter 
bone parts, through small incisions in the skin. It is a being used for insertion into the bone, for controlling 
further object to provide a standard auxiliary device the eventual direction and position of the screws by 
which is not destined for single use, but should be uti- 55 means of X-ray viewing. 

lized in respect of many patients suffering from similar Connection between the top of the fixator plate and 
fractures of the upper femur. It is still another object to the end of the connector arm is preferably made by a 
provide the device .with means for viewing the direc- long screw passing along the arm into a tapped bore in 
tion of the .connector screws from the outside of the . the bent top portion of the plate; additional fixation 
body, again without the necessity of exposing the bone. 60 against mutual rotation about the screw axis is made by 

The surgical device according to the present inven- means of one or two pins projecting out of the arm end 
don fulfills the requirements which have been outlined and engaging with corresponding holes in the plate top. 
above. ' An operation with the aid of the device is carried out 

Before going into constructional details of the device, in the following stages: a fixator plate of dimensions 
it should be noted that the following directional expres- 65 suitable for the specific fractured femur is firmly at- 
sions will be employed in respect of the femur bone, the tached to the angular tool; the fracture and the area to 
tool, the fixator plate, and the screws used during the be operated on are locally anesthetized, and an incision 
operation in order to connect the fractured parts: the is made into the skin somewhat above the trochanter 
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portion; the plate is inserted through the incision with HG. 3 is a second side view of the tool of FIG. 1 

its sharp chisel end first, while the tool grip remains viewed along the arrows B—B, showing in addition, the 

outside of the thigh; by pressing and moving the tool, inside of a fixator plate, 

the plate is brought into position close to the bone by FIG. 4 is a longitudinal section through a femur and 
cutting through the soft tissue, the correct position 5 the device showing two stages of the operation with 

being continuously controlled by X-ray viewing. Now one guide wire and one screw in position, 

an outer tubular guide is inserted into one of the oblique F^G. 5 is a longitudinal section through a femur after 

bores in the tool grip, and an incision is made in the skin completion of the operation, 

at the point where the guide end meets it; a trocar is PjO- ^ « a stde view of the head of one of the screws 
inserted into the tubular giiide and both are now guided '0 used m connectora, 

through the incision and the fleshy parts until the sur- ^J^* Z . ^ ° ™* T , 

face of the fixator plate is reached; the trocar is with- F^?. 8 is an elevation of a screw extraction tool, 

drawn and the imier tubular guide is inserted into the Refemng now to FIGS. 1, 2 and 3 of the drawings an 

outer guide and pushed inwardly until its reduced diam- f"«ular tool I compns«i a straigh gnp 10 and a connec 

eter portion entL the corresponding bore in the plate. " "S^^ ^^"^"^ 

- , Li r ,1 * Tv-* * -J gnp. The connector arm 11 is bent downwardly at its 

In order to enable full contact between the outer guide f^^^ ^ ^ j ^ ^ ^^^^^ 

and the plate the guide is preferably cut off at a corre- corresponding to the sh^pc of the upper, be^t portion 21 
spending angle. A thin drill rod or guide wire is mserted ^ jj^^^^ „ ^^^j ^^^^^ -^^^ 
mto the small bore of the inner guide and is rotated by 20 bending a straight bar of rectangular cross section, its 
a suitable tool so as to penetrate the bone, the marrow ^^^^^ ^.^^j. ^^^^ ^^e sides; the sides of the grip 
and to enter the spherical head mto which it penetrates pj^^ion are shaped wavelike so as to offer a firmer grip, 
as far as the compact bony parts at the head's inner end. ^^^^ jjj Qj-der to distinguish the grip from the fixator 
The operation is continuously controlled by viewing it pi^te while viewed on an X-ray photo. The fixator plate 
on a television screen in a known manner, and in case 25 U comprises a straight, vertical portion 20 and the 
the position of the guide wire is correct both in regard above, outwardly bent upper portion 21, The tool and 
to the depth of penetration and angular position, the the plate of the present embodiment are interconnected 
drill or guide wire is withdrawn, and a second, larger in an alignment which ensures absolute parallelism of 
diameter drill is inserted, of a size somewhat smaller the grip and the plate, with the aid of the contacting 
than the outer thread of the screw to be inserted. The 30 surfaces of the parts 12 and 21, and by means of a long 
drill is cither provided with a shaft corresponding tb the screw 13 which passes through a longitudinal bore 
inner diameter of the outer guide, or an intermediate along the connector arm into a tapped hole 22 in the top 
tube is inserted into the guide guiding the drill abso- of the fixator plate. The two parts are kept additionally 
lutely concentrical with the guide axis. After drilling, a in firm position by two pins 15 firmly attached to the lug 
screw is inserted into the bore through the outer tubular 35 12 and engaging with corresponding holes in the upper 
guide and driven into the bone material by means of a part of the plate. The screw 13 is adapted to be screwed 
screw driver, until the screwhead encounters the fixator and unscrewed in the hole 22 by means of a butterfly 
plate and assists in pulling the fractured parts together. grip 14 at its outer end. The grip and the plate are perfo- 
Now the outer guide is removed and the screw and the rated by a number of smooth bores which are co-axially 
fixator plate are now in correct position on the femur 40 aligned whenever the two components are rigidly con- 
shaft. The plate is now additionally fastened to the shaft nected, a fact mdicated by the five centre Imes shown m 
by means of one perpendicular screw passing through 1- ^^rps m the tool gnp are of umform diame- 
the tool grip, the skin and the tissue, and through the ter, the bor^ in the grip being of larger diameter than 
plate hito the bone material. This operation is shnilarly ^ fixator plate, the latter corresponding to the 
executed, but the guides, the drill and the screw are diameters of the connectmg screws, 
obviously of shorter length than their counterparts for ^J^^^^'lf ^^^P"?^ P^.^J^^j^ posiUoned bores 
«ui;«.,<> u«,« xT^.., « ^wii.,.,^ :o i« 1^ and 26 respectively which form an angle of 
the oblique bore. Now a second oblique screw is m- *j«o^.,b -.t A. 1 1 1 ri. *i. *t. • ^ 
^. *_- , ...^ ^, 140 ±15 with the firontal planes of both the cnp and 
serted into the femur head by a simUar operauon as the 27 resp^ecfively 
first, and thereafter one or more additional shaft scre^^^ 30 which extend perpendicular to the frontal pliies. The 
After all necessary screws have been mserted and sc. . j^^,^ "^.^tr^t^ the fixator plate close to its 
curely fastened m the bone and tightened against the ^ ^^^^^ ^ ^^^^ ^^^^^ 
fixator plate, the angular tool is detached from the plate ^^^^ ^j^^ perpendicular holes occupy a relatively 
by unscrewmg the long screw from the outside, and by comparatively large stretch of both components, 
pulling the connector arm away. The incisions can now 55 pjQ 4 jUttstrates additional components of the device 
be closed by clamping or sewing in the normal way. ^j^^ its application in setting and connecting a fractured 

The novel features of the surgical device which are ^pp^j. femur. They comprise one long tubular guide 

considered as characteristic for the invention are set assembly adapted to be inserted into the obliquely ex- 

forth in particular in the appended claims. The inven- tending bores, and at least one shorter tubular guide 

tion itself, however, both as to its construction and its ^ assemblies for insertion into the perpendicularly extend- 

method of operation, will be best understood from the jng bores. The latter are not shown for the reason that 

following description of a specific embodiment when they are employed only after the long guide assembly 

read in connection with the accompanying drawings, has been withdrawn out of the device. Each guide as- 

wherein sembly comprises an outer guide 30 and an inner guide 

FIG. 1 is a vertical section through an angular auxil- 65 31: each outer guide 30 is in the shape of a thin-walled 

iary tool connected to a connector plate, tube having an outer diameter corresponding to the 

FIG. 2 is a side view of the tool of FIG. 1 viewed bores 16 and 17 in the grip portion; its outer end is 

along the arrows A— A. straight while its inner end is cut off at an angle of 
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140* ±15* so as to contact the faator plate along its 
entire edge. The inner guide is also tubular, having a 
small diameter bort- and an outer diameter correspond- 
ing to the inner diameter of the guide 30 into which it 
can be slidingly inserted. The outer diameter of the S 
inner guide is, at the inner end, reduced to the diameter 
of the bores in the fixator plate 32 into which this end is 
inserted during operation of a small diameter drill 

The drawing also illustrates two stages of the opera* 
tion of the tool in connecting a fractured upper part of i^ 
a femur. As can be clearly seen in regard to the lower 
guide assembly, a small diameter drill 33 passes through 
the bore of the inner guide 31 and has been inserted into 
the bony part of the spherical head by rotational move- 
ment given to it from the outside, e.g. by an electric 
drill. This operation is initially carried out through one 
guide assembly and the upper assembly is drawn to 
illustrate the fmal stage, wherein a screw 40 has been 
driven into the bone as far as its head allows after hav- 



15 



43 which serves for inserting therein a conventional 
screw driver for driving it into the bone. 

A central bore 44 of larger diameter , than the slot-s 
width penetrates the head beyond the slot's depth, and 
the slot is widened in its bottom portion by an obliquely 
extending recess 45, the bore and the recess permitting 
the insertion of a withdrawal tool shown in FIG. 8. This 
tool consists of a straight cylindrical shah 47 which is 
cross-wise penetrated, close to its bottom, by a pin 48, 

For withdrawing a screw the tool shaft is inserted 
mto the bore 44 and turned in anti-clockwise direction 
whereby the ends of the pin 48 engage with the recesses 
45. Thereby the screw is rotated and pulled out . of the 
bone, a task which Would be very hard by using a con- 
ventional screwdriver. 

The embodiment described in the foregoing in con- 
nection with the accompanying drawings constitutes a 
configuration which has proved itself advantageous for 
operating various fractures of the upper part of the 



ing contacted the outer surface of the plate II. As de- ^ f^^'^-J^'^ invention is however, not limited to this 



scribed in the foregoing, the drills 33 are inserted into 
the bone and, in case their position is satisfactory, they 
are withdrawn together with the inner tubular guides. 
However, should the surgeon observe that their posi- 
tion is not suitable for the insertion of the connecting 
screws, the fixator plate is brought into another position 
on the bone surface by means of the tool, and drilling is 
repeated. After the drills and the inner guides have been 



embodiment alone, which may be varied and modified 
to suit various applications. 

It is, for instance, not necessary that the grip .10 and 
the plate II are parallel: to the contrary, they may di- 
25 verge or converge, as long as the corresponding bores 
through the two components are coaxial. Similarly, the 
connector arm 11 may be of different configuration, as 
long as it can serve for rigid and firm attachment of the 
plate II. On the other hand, two oblique and three per- 



removed, a larger-diameter drill is inserted through the 3^ pendicular screws are generally sufficient as connecting 



bore of the outer tubular guide, into the pre-drilled 
holes and is rotated so as to enlarge these holes to a 
diameter smaller than the screw thread on the connec- 
tor screws. After completion of this operation a screw 



40 is inserted into the bore, through the outer guide and 35 number of screws. 



members, but it will be understood that the tool and the 
fixator plate may be adapted for a larger or smaller 
number of screws, by drilling more bores than shown in 
the present drawings, but using eventually a smaller 



is rotated by means of a long screw driver, whereby the 
fractured ends are pulled together by being supported 
by the fixator plate against which the screw heads abut. 

After one screw 40 has been fastened, the outer guide 
30 is withdrawn from the bore, making room for the 
insertion of a perpendicular guide assembly through one 
of the bores 17 and 27. These guides are shorter, but of 
the same construction, and are not shown in the draw- 
ing for the above reasons. It is noted, however, that the 



The angle of 140" is suitable for most femur heads, but 
it may be advisable to prepare a tool and several fixator 
plates for an angle of 135**, and similar units for an angle 
of 145% which may then be used for special cases. 

I claim: 

1. A surgical device for percutaneous connection of a 
fractured upper portion of the femur, comprising: at 
least one long screw for angular insertion into said 
femur head and at least two shorter screws to be in- 



inner ends of the outer tubular guides are cut ofF straight 45 serted into said femur shaft, each of said screws com- 



and not at a slant as before. 

The drilling and screwing operations are similarly 
executed for each bore until all five screws are in place, 
as indicated in FIG. 5 of the drawings. The drawing 
shows the fixator plate II. tow obliquely inserted screws 50 
40 and three perpendicular screws 41. Regarding the 
insertion of the three screws 41 it will be noted that it 
may be possible to use one set of guides for consecutive 
insertion of the three screws, or three sets for simulta- 
neous insertion. 55 

In the drawings the tissue and the skin surrounding 
the bone have been omitted, for the sake of clearness, 
but it will be understood that the insertion of the guide 
assemblies requires making small incisions in the skin 



prising a head and a screw-threaded shaft; a fixator plate 
adapted to be fastened to said femur, provided with a 
screw threaded bore in its head portion which is close 
to said femur head, with a plurality of bores of a diame- 
ter corresponding to said screw shafts, whereof at least 
one angularly extending bore, intended to receive said 
long screw, forms an angle of 140" ±15* with the plane 
of said fuator plate, and whereof at least two bores, 
intended to receive said shorter screws, are perpendicu- 
lar to the plane of said fixator plate, the lower end of 
said fixator plate being sharpened in chisel fashion; an 
auxiliary tool comprising a grip portion substantially 
parallel to said fixator plate and a connector arm ex- 
tending from the top of said grip portion to the top of 



which are subsequently closed by sewing or clamping.. 60 said fixator plate, said connector arm being provided 



FIGS. 6 and 7 illustrate a novel embodiment of the 
screwheads permitting ready Withdrawal of the screws 
out of the bone in which they are embedded, with the 
aid of a special tool. The heads 42 of both the screws 40 



with screw means adapted to engage with said threaded 
bore in said fixator plate and with means adapted to 
prevent rotational dislocation of said fixator plate in 
respect of said connector arm, said grip portion being 



and 41 are square, but they may be of cylindrical or 65 provided with a plurality of bores coaxially aligned 



hexagonal cross section as long as they are freely mov- 
able along the inner bore of the outer guide 30. The 
head shown in FIGS. Sand 6 is crossed by a straight slot 



with said bores in said fixator plate after this plate is 
firmly connected to said auxiliary tool, said bores being 
of a diameter somewhat larger than the largest diameter 
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of said screw heads; at least two tubular guide assem- 
blies adapted to penetrate through said bores in said grip 
portion towards said bores in said fixator plate, each 
assembly comprising an outer guide of an outer diame- 
ter corresponding to the diameter of said bores in said 
grip portion and an inner diameter permitting the pas- 
sage therethrough of the heads of said screws, each 
assembly further comprising an inner guide of an inner 
diameter permitting the passage therethrough of a 
small-diameter drill and of an outer diameter corre- 
sponding to the inner diameter of said outer guide, the 
outer diameter of said inner guide being reduced to the 
diameter of said bores in said fixator plate at its end 
close to said fixator plate, there being provided at least 



8 



10 



and with two holes adapted to engage with two pins 
projecting out of the end of said connector arm. 

4. The device of claim 3 wherein said connector arm 
is straight and extends at right angles to said grip por- 
tion and to said fixator plate, and wherein its end is bent 
downwardly m the form of a lug corresponding to the 
shape of said bent portion of said fixator plate. 

5. The device of claim 4 wherein a long screw passes 
through a longitudinal bore in said connector arm into 
said threaded bore in said fixator plate. 

6. The device of claim 4 wherein two pins are fas- 
tened to said lug on said connector arm, corresponding 
to said two holes in said fixator plate. 

7. The device of claim 1 wherein said outer tubular 



one long guide assembly adapted for the insertion of 15 guide is cut off at its end to form an angle of 140*±15* 
said long screw into said femur head, and at least one with its axis, corresponding to the angle of said bore in 
shorter guide assembly adapted for the insertion of said fixator plate. 



shorter screws into said femur shaft- 

2. The device of claim 1 wherein said fixator plate is 
in the shape of a straight bar of rectangular cross sec- 
tion, whereof the upper portion is bent to form an angle 
with the main portion. 

3. The device of claim 2 wherein said upper portion 
of said fixator plate is provided with said threaded bore 



8. The device of claim 1 wherein the heads of said 
screws are of square cross section and provided with a 

20 slot adapted for the insertion of a screwdriver. 

9. The device of claim 8 wherein said slot in said 
screwhead is enlarged at its bottom to form a recess 
adapted to receive a withdrawing tool. 

■ ♦ * » ■ » » • 
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